Many skin diseases are known to be either initiated or aggravated by excessive UV exposure. High cumulative levels of UV radiation may cause damage to the skin cells and may lead to tanning, burning, photoallergic or phototoxic reactions, pigmentary changes, photoaging, and even immunosuppression and skin cancers. [6, 7] All these deleterious effects of UV radiation have increased the need for photoprotection. Avoiding sun exposure during peak hours of the day, seeking shade, wearing protective clothing, wide-brimmed hats and sunglasses, and using sunscreen are the most suitable types of sun protection behaviors which have great potential to block UV radiation, delaying the photoaging process, and reducing the risk of skin cancer. [7] [8] [9] [10] The incidence of all varieties of skin cancers is thought to be lower in Indians as compared to the Western population due to the protective effects of melanin. The death rate in India due to skin cancers is 0.18/0.43 (per 100,000 populations) which is one of the lowest, compared to Western countries like the United Kingdom (2.93), USA (2.85), and Canada (2.56) with the highest incidence in New Zealand (/7.17) and Australia (6.04). [11] Although national surveys and cross-country data in India are unavailable, there are indirect indications from several smaller studies that nonmelanoma skin cancers may be on the rise in India. [12] [13] [14] Many international studies have been conducted to assess the knowledge, awareness, behavior, and attitude of the public toward sun exposure and its deleterious effect. [15] [16] [17] [18] However, during our extensive online literature search, we found that there is a paucity of any such Indian study, and therefore, we conducted this study.
Aims and objective
In this study, we aimed at performing a clinic-based survey of the level of knowledge and attitudes regarding sun exposure and sun protection among Indians and also assessed the influencing factors such as age, gender, educational level, and socioeconomic status.
MaterIals and MetHods
This cross-sectional study was carried out between March 01, 2017 and June 30, 2017 at a dermatology outpatient clinic in Bhopal, India, after prior approval from the institutional ethical committee. Three hundred and twenty-four participants, in the age group of 16-60 years, who visited the clinic for different dermatological problems, and willing to participate in the study, were offered predesigned and pretested questionnaires in the waiting room to fill in. The participants were divided into five age groups with equal number of males and females in each group. Participants were selected by convenience sampling method. When a responder refused to participate, the next one was asked to and so forth till the required number of participants was completed in that age group.
Participants were informed about the purpose of the study and its methodology and also helped in filling up the questionnaire by trained assistants as and when needed. The questionnaire was self-designed and developed at the clinic through relevant literature search. [18] [19] [20] [21] Pilot testing was done in 15 participants to calculate approximate time to complete it, clarity of questions, and scope for further improvement and modification based on the feedback. These questionnaires were excluded from the final analysis. The final questionnaire consisted of three sections A, B, and C. Section A consisted of seven demographic questions including age, gender, education, income, occupation, and residence. Socioeconomic status was assessed by using modified B.G. Prasad classification with current consumer price index on December 2014. [22] Section B comprised questions related to participant's knowledge of benefits and harmful effects of sunlight, source of information, preferred method of sun protection, and required sun protection factor (SPF). All questions were in multiple-choice formats with one or more correct answers. Section C had 12 questions to assess the attitude of respondents toward the use of sunscreen. The attitude scale comprised five-point Likert type items ranging from strongly agree to strongly disagree. Knowledge was evaluated using the total scores of knowledge questions, with 1 point for each correct response and 0 for each incorrect answer. As there were eight responses possible in the knowledge section, maximum possible score was 8 if all responses are correct and minimum was 0. Attitude toward sunscreen use was measured by summing the scores on attitude items for each question. Each item was scored 5 points for the most positive (favorable to sunscreen) and 1 point for the most negative attitude. With a total of 12 questions, the possible total attitude score ranged from 12 to 60.
Knowledge was categorized as good (score 6-8), average (score 3-5), and poor (score 0-2) for assessment. Similarly, attitude was categorized as positive (score 46-60), neutral (score-31-45), and negative (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) . Data were presented as frequency (%) or mean ± standard deviation. Statistical analysis was conducted using Statistical Package for the Social Sciences (SPSS Inc., Chicago, IL, U.S.A) for Windows, version 19.0 software.
results
Out of 350 participants who were offered the questionnaire, 324 accepted to participate in the study, corresponding to 93% response rate. Patients were divided into five groups of 10 years age interval. There was an equal gender split into all age groups for easy comparison between gender and age groups. There was a diverse range of age of the participants ranging from 16 to up to 60 years (mean 37.7 ± 13.15). Sociodemographic details are given in Table 1 .
Majority of the participants (70%) were aware that sunlight is important for Vitamin D synthesis. However, knowledge about the healing power and psychological effect of sunlight (includes mood elevation and antidepressant effects) was less among the participants, 12% and 17%, respectively. The level of knowledge and awareness among participants regarding sun exposure is shown in Table 2 .
Understanding the association between sun exposure and skin hyperpigmentation was reported in 87% of the respondents.
Although sunburn is much less common than suntan in Indian skin types, 85% reported that sun exposure can cause sunburn, whereas only 38% were aware of the association between sun exposure and tanning of skin. This is probably due to misunderstanding of these two terms in general population.
Fifty-five percent were aware of the relationship between sun exposure and skin cancer, and only 32% had knowledge that sun exposure is also responsible for skin aging. Although electronic media such as TV and internet were the most common sources of information regarding sun exposure and protection as reported by 92% and 40% of respondents, respectively, patients who were prescribed sunscreen by the doctors had much better knowledge. Magazines, journals, family, and friends served as other sources of information. Twenty-eight percent participants had never heard about sunscreen. Sixty-five percent had no idea about SPF. Others believed that higher the SPF, better the protection. Figure 1 elucidates the sun protection behavior of participants. Overall, the protection level was found to be low in the study population, in 33% respondents the most commonly adopted method of sun protection was avoiding going out in the sun, whereas 26% implemented sun protection by wearing light protective clothes, 28% by wearing sunglasses, and 16% by using an umbrella. Female seemed to be more aware about regular sun protection. Fifty-eight percent participants reported that they did not use sunscreen at all, while only 14% reported regular use of sunscreen during outdoor activities [ Figure 2 ].
Overall good knowledge about effects of sun exposure was seen in 16.6% participants only, 36.4% had average knowledge and 46.9% had poor knowledge. Young participants (16-35 years), higher educated participants, and student had better knowledge (P < 0.001). Higher level of knowledge was also associated with higher socioeconomic status and urban background (P < 0.001), and also with female gender (P = 0.001). Details are shown in Table 3 .
Attitude toward sunscreen use was better in younger age group (P = 0.001), higher socioeconomic status (P = 0.005), and participants from urban background (P = 0.004), but no statistically significant difference was seen in different educational levels, occupations, and genders [ Table 4 ].
dIscussIon
There has been a significant increase in the incidence of skin cancer worldwide over the last few decades. The risk of developing skin cancer is directly related to lifetime cumulative sun exposure. It is estimated that 80% of sun damage occurs before the age of 18 years. [23] Although till now the prevalence of skin cancer is low in India, overall UV exposure has greatly increased in the past few years. To prevent the incidence of skin cancers from forging ahead in the near future, it is important for the general public to understand the association of UV exposure with skin diseases and cancers and hence adopting sun protection measures.
Little is known about the public awareness and behaviors regarding sun exposure and protection measures among Indians. In our research, we assessed the awareness about the benefits and dangers of sun exposure. It was found that the only well-known beneficial effect of sun exposure was its effect on Vitamin D synthesis. The most widely recognized and correctly answered adverse effect of exposure to sun proved to be hyperpigmentation and sunburn. Surprisingly, the least accurately understood deleterious effect of sunlight was its effect on aging of the skin.
In this study, the most commonly adopted method for avoiding the harmful effects of the sun exposure was found to be avoiding going outside in between 10.00 am and 4.00 pm by 28% of men and 40% of women. We believe that this may be because of selection bias, as 230 participants were students, homemakers, or office workers who generally stay indoors during daytime. Kaymak et al. found a similar conclusion in schoolchildren. [24] A Greek study found the use of sunglasses as the most common sun protection measure in Mediterranean inhabitants (83.4%), while wearing protective clothing was not as much popular among them (57.8%). [25] We too had a similar finding, wherein wearing a hat was the least adopted method of sun protection among women (4%), and using an umbrella was least preferred by men (5%). We believe that along with the lack of knowledge, social, and cultural barriers are also responsible behind this ignorant behavior toward sun protection.
In many international studies, the knowledge about sun exposure, its relation with skin cancers, and measure of sun protection was quiet high, and sun-protective cream was the most commonly used form of protection. This is generally seen more commonly in communities with a higher incidence of skin cancer. However, in our study, we found that the understanding of hazardous effects of excessive sun exposure is very low.
This level of knowledge is considered to be low compared to analogous studies carried out in western communities.
For example, the linkage between skin cancer and sun exposure was made by around 90% of the study participants in Australia, 85% in Canada, 92% in the United States, and 92.5% in Malta, [26] whereas only 55.5% in India in the present study. Women are generally more informed about skincare, sun protection, and skin cancer via the popular women's magazines and newspapers which can influence their sun protection behavior patterns, [19] and this fact was confirmed both in our and in other studies. In our study, female participants demonstrated statistically significant higher knowledge levels and also better attitude toward sunscreen use than male participants (although statistically not significant). This finding has been reported by a good number of other studies as well. [23, 26, [27] [28] [29] [30] [31] [32] To determine why males lag behind in sun protection knowledge and behaviors, further research is needed. Perhaps, sunscreen themselves are perceived as being feminine with feminine scents as suggested by Abroms et al. [33] As patient education efforts proved to increase the public understanding and awareness of the hazards of excessive sun exposure and the advantages of sunscreen use, [34] our observations emphasize the need for education and awareness programs from primary school level. It is also important to educate the parents of young children about the dangers of excessive sun exposure so that they can initiate and inculcate preventive behaviors early in their children's lives. Correct method of using sunscreen should also be emphasized; otherwise, it may give a false sense of security during prolonged exposure in the sun resulting in more damage than protection as paradoxical increase in incidence of skin cancer has been reported due to sunscreen failure. [35, 36] Nevertheless, this study had methodological limitations.
Because of a single study center and small sample size, results may not be representative of the residents of other geographic areas. India being a geographically diverse nation, to substantiate the results, this study has to be multicentric as residents of other areas may have different levels of exposure and knowledge, attitudes, and behaviors regarding sun exposure. Because patients who prescribed sunscreens by doctors for photosensitive and photoinduced dermatoses were also included in the study, this may be a source of bias as these individuals are more likely to be counseled regarding photoprotection. All questions were close-ended with only one option to choose, which may serve as another limitation as the responses might have been biased.
conclusIon Several important findings emerged from our study. First, among the participants, the level of knowledge regarding sun exposure hazards was very low, and sun prevention behaviors were also very poor. Regular use of sunscreen was practiced only by a small fraction of our population.
Knowledge of sun exposure and photoprotection was better in young, urban participants, female gender, and also positively associated with higher education and socioeconomic status. Participants from urban background, females, and middle-aged participants had better attitude toward photoprotection.
As reported by our study, it is quite alarming to see the lack of knowledge and inadequate use of sunscreen by the general Indian population. It is time that the interest in this issue with regard to future studies and health education programs takes a center stage.
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